Two models of experimental myopia in the mouse.
The purpose of this study was to test the response of the mouse eye to two methods for the induction of experimental myopia. Growth patterns of eyes were determined by axial length measurements from birth to adult in eyes of both sexes of normal mice examined on post-natal day 1 to 6 months and at 1 year. For the induction of experimental myopia, Balb/cJ mice were prepared with either unilateral lid suture or by a -10D spectacle lens placed over one eye at post-natal day 10. Other mice received a plano lens as a control for lens wear. Refraction was carried out at post-natal days of 28, 42 and 56 in lid suture and spectacle lens wear group by streak retinoscopy. Axial length was measured by a combination of video image photography, digital caliper, or Optical Low Coherence Interferometry (OLCI). Corroborative optical modeling of the mouse eye was carried out using ZEMAX ray tracing software. Axial length (AL) increased linearly between post-natal day 1 to day 56, plateauing at about 140 days. After 18 days of unilateral lid suture initiated 10 days after birth, the AL of experimental eyes was 3.032+/-0.003 mm, while AL in contra-lateral control eyes was 2.981+/-0.005 mm (mean+/-sem, p<0.05, n=40), after 32 days, the AL of experimental eyes was 3.290+/-0.004 mm, and the AL of control eyes was 3.104+/-0.002 mm (p<0.001, n=60). After 46 days of lid closure AL of experimental eyes was 3.592+/-0.003 mm, while AL of control eyes was 3.363+/-0.003 mm (p<0.001, n=80). Spectacle lens wear of 46 days duration increased AL in experimental eyes to 3.721+/-0.002 mm, while AL in control eyes was 3.354+/-0.003 mm (p<0.001, n=100). Refraction and ray tracing analysis substantiated the dimensional changes to be consistent with increased AL. Two procedures to induce experimental myopia, initiated at eye opening, produced significant myopic shifts corresponding to increases in axial lengths after 32 and 46 days of lid suture and after 46 days wearing a -10D spectacle lens.